Supplementary Figure 1 | Raman spectrum of monolayer MoS 2 grown by chemical vapour deposition. Raman peaks of the monolayer sample grown by chemical vapour deposition (S-CVD) are
When we pump at 1.96 eV, we pump just above the A exciton but below the B exciton.
This excitation is on resonance with either A or B excitons. However, it can populate mainly K σ+ excitations and valleys for -K σexcitations related to the A excitons 6 . Since valleys for A excitons are much stronger in intensity than the B excitons and 1.96 eV is an energy below the B excitons, populations in K (-K σ+ (σ-) excitations related to the B ) valleys due to excitons are negligible.
Supplementary Note 2 | Helicity dependent photocurrent of monolayer MoS 2 and possible source of differences.
Helicity dependent photocurrent (PC) for off-resonance and on-resonance excitation of the monolayer MoS 2 prepared by mechanical cleaving (S-MC) is given in Supplementary Figure   14 . PC parameters were extracted using the phenomenological fitting (green fitting in Supplementary Figure 14a and red fitting in Supplementary Figure 14b ) and are shown in Supplementary Table 1 . PC polarization is ~ 40 ± 8 %.
There could be several reasons for the fluctuations of the helicity dependent PC in the monolayer MoS 2 grown by chemical vapor deposition (S-CVD) shown in the main text. One straightforward reason could be due to the device fabrication, which can be enhanced and it is an ongoing work. If this is an intrinsic property, it could be due the fact that the density of excitons (main text, Figure 1 
